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Previous experiments have shown protective effects of chronic nicotine treatment against l-methyl-4- 
phenyl-l,2,3,6-tetrahydropyridine-induced (MPTP) lesion of the mesostriatal dopamine (DA) system in 
the male C57B1/6 mouse. 

(-)-Nicotine was delivered for two weeks (0.125 mg kg-i-h-i) via Alzct minipumps, which were im¬ 
planted subcutaneously the day before MPTP (50 mg/kg, s.c.) was given. Starting immediately 
following the lesion (-)-nicotine (0.5 mg-kg- 1 , i.p.) was given in four injections with a 30-minute- 
interval. The immunohistochemical analysis applying the avidin-biotin immunostaining procedure, after 
incubation of the striatal cryotome sections with a polyclonal tyrosine hydroxylase (TH) anti-body, 
showed a counteraction of the MPTP-induced decrease of the total area of TH immunoreactive nerve 
terminals. In analogy, determinations of endogenous dopamine levels in the substantia nigra using high- 
performance liquid chromatography (HPLQ with electrochemical detection showed partial restoration of 
the MPTP-induced disappearance of DA stores. 

Similar experiments giving six different doses (0.037mg kg-i h-i to 3 mg kg-i-h-i) of (-)-nicotine for two 
weeks via Alzet Minipumps after MPTP lesions (40 mg-kg 1 , sc) have been carried out To have a clear 
dose-response protocol no intraperitoneal (-)-nicotine injections were performed after the lesion in these 
experiments, where TH immunohistochemistry in combination with biochemical determinations of DA, 
3,4-dihydroxyphenylacetic acid (DOPAC) and homovanillic acid (HVA) using HPLC were applied in 
analysis of the substantia nigra and the neostriatum. 

Biochemical analysis of the neostriatum demonstrated a dose-dependent increase of the MPTP-induced 
decrease of the DA stores (DA levels - after MPTP alone: 59+7 %, after MPTP + nicotine 3 mg-kg th-i 
: 28±3%). Applying the Jonckheere-Terpstra test DA (p<0.01), HVA (p<0.01) and DOPAC (p<0.05) 
showed a dose-related decrease with increased doses of (-)-nicotine in the MPTP lesioned animals. 
Also, in the dose 0.11 mg-kg 1 -h* 1 nicotine produced an additional increment of the turnover increase 
found after MPTP alone. Similarly, the MPTP-induced decreases of TH immunoreactive nerve cell 
bodies, dendrites and terminals in the nigro-striatal system were enhanced with increased doses of (-)- 
nicotine. 

In summary, it seems as if in the early experiments the (-)-nicotine injections immediately following the 
MPTP-lesion were necessary to partially protect against the MPTP-induced degeneration of the 
mesostriatal DA system probably due to the acute DA releasing action of nicotine counteracting MPTP 
uptake via the DA membrane pump. In contrast, in absence of such a protocol an enhanced degeneration 
of the DA neurons was found, which may be related to an enhancement of the DA turnover. Thus, the 
previously reported reduction of DA activity in mechanically lesioned DA neurons after nicotine 
treatment is not obtained. This difference between mechanical and neurotoxin-induced lesions of the 
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meso-striatal dopamine system may be related to e.g, a membrane damage produced by MPTP. 


Source: https://www.industrydocuments.ucsf.edu/docs/pgvl0000 
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